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TERMINOLOGY 


Notess The following symbols are used, conforming to the recommendae 
tions of the International Radio Propagation Conference held in Washing- 
ton, DeCoy 17 April to 5 May 1944, 
f°F2 = ordinary-wave criticel frequency for the F2 layer. The tern night F 
layer will no longer be used. Tne term Fe layer is now used for 
the night F layer as well as the daytime F2 layer. 

f°F1 = ordinary-wave critica] frequency of the Fl layer. 

f°E - ordinary-wave critical frequency of the E layer. 

h’ F2 © minimim virtual height of the F2 layer. 

h' Fl - minimum virtual height of the Fl layer. 

htE © minimum virtual height of the E layer. 

fEs - highest frequency of Es reflections. 


M - maximum usable frequency factor, to he followed by the distance in kn. 
Example: M3500 repressnts 3500-km maximum usable frequency factore 


muf - maxi.num usable frequency. 
[ ] © interpolated value. . 


( ) «© doubtful value. 


A - characteristic not measurable bocause of blanketing by sporadic E. 

B @ characteristic not measurable because of lesa of trace due to 
absorption. 

Cc - charecteristic not measurable because of equipment failure or 


interferencee 


D - characteristic higher than upper limit of recordere 


E - characteristic less than lower limit of recorder. 
F - spread echoese 

G -f°F2 < foFl. 

sat - stratification observed within region. 


J - ordinary-wave critical frequency deduced from measured extraordinary= 
wave critical frequency. 


K - ionosphere storm in progress. 


MONTHLY AVERAGES AND MEDIAN VALUES OF IONOSPHERIC DATA 


The tables and graphs of ionospheric data presented here are assembled 
by the Interservice Radio Propagation Laboratory for analysis and correla- 
tion principelly incidental to IRPL predictions of radio propagation condi- 
tions. These data are furnished by the following; 


Carnegie Institution of Washington (Department of Terrestrial Magnetism) 
Baffin Ie, Canada 
Christmas Ie 
Fairvanks, Alaska (University of Alaska, College, Alaska) 
Reykjavik, Iceland 
Maui, Hawaii 
Trinidad, Brit. West Indies 
Huancayo, Peru 
Watheroo, We Australia 


British National Physical Laboratory, and Inter-Services Ionosphere Burean 
Radio Research Station, Slough, England 
Great Baddow, England 
Burghead, Scotland 
Delhi, India 
Madras, India 
Simonstown, Union of S. Africa 


fustralien Council for Scientific and Industrial Research 
Radio Research Board, Australia 
Brisbane, Q-, Australia 
Mte Stromlo, Canberra, NSW, Australia 


Canadian Department of National Defence, Naeval Service 
Churchill, Canada 
Ottewa, Canada 


New Zealand Radio Research Committee 
Karmadec Ise 
Christchurch (Canterbury University College Observatory ) 
Campbell Is. 
Pitcairn I. 


Peoples' Commissar for Postal and Electric Communications, Moscow, U.S.SoR. 
Tomsk, UeSeSR. 
Sverdioevsk, UeSeSeRe 


National Bureau of Standards, Washington, D.C. 
Stanford University, (San Francisco), California 
Louisiana State University, Baton Rouge, Louisiana 
University of Puerto Rico, San Juan, PR. 


For their timely value, some of the tables presented are provisional 
data received by telephone or telegraph in which there may be small or 
infrequent errorse When final values are available such errors will bs 
corrected in later issues of this report. 


The final values presented, both in tabular and graphical form, 
although correct for the quantities stated, as reported to this laboratory, 
may sometimes lead to an erroneous conception of typical values for the 
quantity under consideration. Standard scaling practice, following recom 
mendations of the International Radio Propagation Conference held in Wash- 
ington, DbeC., 17 April to 5 May, 1944, is not yet universal, deviation 
from standard practice being most common in the cases of records where 
spread echoes are present. Even when standard scaling practice is used, 
intrinsically misleading results may arise from the monthly average veing 
determined from only a few observations during the month. Two frequent 
types of such error, both particularly typical of stations in far northern 
or far southern latitudes are: 


(a) Erroneously high values of monthly average critical frequencies 
caused by the frequent absence of record for cases where the critical 
frequency is below the lower frequency limit of the recorder. A median, 
rather than a mean, value of the critical frequency is more significant 
in such cases, the median being that for all times at which observations 
were made, the cases of such inability to read the reoords being comted 
as less than the lower frequency limit of the apparatus. 


(b) Erroneously high values of monthly average F2elayer critical fre- 
quencies caused by the frequent occurrence of cases where the Fl-layer 
critical frequency exceeds that of the F2-layer. This is characteristic 
of summer months during sunspot-cycle minimm, particularly in northern 
latitudes. In this case, also, median values are more significant than 
mean values, the median being that for all cases where observations are 
made, those cases where missing values result because of higher f°Fl 
being counted as less than the f°Fl. When, as is often the case, no 
great discrepancy is likely to exist between f°Fl and f°F2, a typical 
value of f°F2 may be obtained by taking the monthly average of observed 
f°F2 together with observed f°OFl for the cases where no f°F2 could be 
measur ed « 


a 


The discrepancy between predicted and observed values of monthly 
average critical frequencies, particularly for far northern stations, 
is frequently because of the above reasons, the predictions being in- 
tended to represent typical values for the location under consideration. 


It may be noted by inspection of the figures presenting comparison 
of data received for the months of August, September, October, November, 
and December with IRPL predictions made four months in advance, that, 
generally, the predictions have been in error by being too low, especially 
in temperate latitudes. (Revised predictions, one month in advance, for 
November and December, as presented in the reports IRPI-&2 and IRPL-53 
give fairly good agreement with observation). 


These predictions are based on average trends of solar activity as 
measured by sunspot numbere In the past few months this activity has 
been somewhat abnormally highe Occurrence of both sunspots and calcium 
flocculi during the past few months has been slightly more frequent at 
high than at low solar latitudes, indicating that perhaps the sunspot 
minimum has just been passed. 


IONOSPHERIC DATA FOR EVERY DAY AND HOUR 


These data, observed at Viashington, D.C., follow the scaling practices 
recommended by the International Radio Propagation Conference held in Wash- 
ington, D.C., 17 April to 5 May 1944. (Cf. IRPL-C61, pp.36-39). 


Because of the high variability of observed fEs, mean values are 
of little practical significance and are not given here. 


Mean values of other quantities are given for all days of the month 
as well as for quiet days only. The criteria for selecting periods of 
ionospheric storminess, whose data are deleted in obtaining the mean values 
for quiet days only, are presented in IRPL-R5, “Criteria for Ionospheric 
Storminess", available to authorized persons upon request to the Chief of 
IRPL, National Bureau of Standards, Washington 25, DeC. 


In determining the median values included in Tables 46 through 58, 
the following procedure has been adopted, 


For all characteristics: where the value is missing because of A, B, 
or C (see Terminology, above), that hour is omitted from the median count. 


In addition, 


For critical frequencies: 
For all layers, where a value is missing because of E 
(see Terminology, above), it is counted as less than the 
lower limit of the recorder. 


For virtual heights; 


Values missing for any reason are omitted from the median 
counte 


For mf factors: 


Values missing for any reason are omitted from the median 
count. 


IONOSPHERE DISTURBANCES 


Table 59 presents ionospheric character figures observed at Washington, 
DeCe, during December 1944, as determined by the criteria presented in 
IRPIrRS, cited above, together with American magnetic K-figures which are 
usually covariant with them. 


Umisually high solar activity prevailed during the month of December, 
with consequent prevalence of ionospherically disturbed conditionse Most 
notable was the appearance of the greatest sunspot group observed within 
the last three years, whose meridian passage was associated with the great 
ionosphere storm which began on 16 December, the severest since 18 September 
1941. 


Table 60 presents sudden ionospheric disturbances, as observed at 
Washington, DeCe, during December, 1944. These also were associated with 
the increased solar activity noted above, and have been the only pro- 
nounced occurrences of sudden ionosphere disturbance since February, 1942. 


ERRATA 


1. In the previous issue of the report, IRPL-M, the labeling "h'F2" 
at the bottom of Table 27 is incorrect; this quantity should be "f°F2." 


2 Because of errors in computing, previously reported final data 
from the Kermacec Is. for July, Avgust, September, and October, 1944 
(previously reported, respectively, in IRPI-Fl, Table 23, IRPI-F2, Table 30, 
IRPL-F3, pe2, and IRPL-F3, Table 21) are, in some cases incorrect. Re- 
visions to previously reported values are given in Tables 44, 41, 37, and 
55 of this reporte 
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Table 59 


Ionospheric Storminess, December, 1944 


Ionospheric aracters Principal Storms/ | Magnetic Cheracteres 
00-12 GCT 12=24 GCT | Beginning End 00212 GCT 12-24 GCT 
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*Ionosphere character figure (I-figure) for ionospheric storminess at 
‘Washington, DeCe, during 12-hour period, on an arbitrary scale of 
0 to 9, 9 representing the greatest disturbance. 

aeAverage for 12 hours of Americen magnetic K-figure, determined by a 
number of observatories, on an arbitrary scale of 0 to 9, 9 rep- 
resenting the greatest disturbance. 

fdashes indicate continuance of ionospheric storminess. 


Table 60. Sudden Ionosphere Disturbances 


Observed at Washington, Dee 


Locations cf Relative Other 
transmitters intensity phenomens 


= at minim oes, 
1924 2010 Ohis, D.C., 0.901 Terr sMAGe puisesx 
New York, 192° ~2000 
Eng lend, 
Mexice, Geld 
Coset, Hawaii 
10 1914 2020 =hio, De Ce, 030 Grr eagepulsess 
New York, AGLS-1925 
Engienuc, 
Mexico, Gold 
Coast, Hawaii, 
13 1538 1749 Ohie, D,¢., O26 Terr eM&ge DU Soxt 
New York, 1533-1550 
England, 
sxico, Chile 
ZS 1720 1752 Ohio, D.Ce, GeZ Terr elh2opulsexx 
Mexico, Brazil 1720=1755 


*Ratio of received field intensity during fadesgt to averase field intensity 
before and after, for station WEXAL, 6080 kilesveles, *00 kilometers 
distant. 


##As observed on Cheltenham magnetogram of the United States Coast and 
Geodetic Survey. 
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IRPL REPONES 


Daily 


Telephoned and telegraphed reports of ionospheric, solar, geomagnetic, 
and radio propagation data from various places. 
Radio disturbance warnings. 


Semiweekly 


IRPL-J. Radio Propagation Forecast. 


Monthly 


IRPL-D, Basic Radio Propagation Conditions — Three months in advance. 
IRPL-E, Discontinued. 
IRPL-F, lIonospheric Tata. 


Fimonthly 


IRPL-G. Correlation of D.F. Errors with Ionospheric Conditions. 


Quarterly 


$$$ 


IRPI-A, Recommended Frequency Bands for Ships and Aircraft in the 
Atlantic and Pacific. 

IRPI-~B. Recommended Frequency Bands for Submarines in the Pacific. 

IRPI-K, Best Radio Frequencies for Aircraft and Ground Stations in 
the Atlantic. 

IRPL-M, (WIMS Appendix N) Frequency Guide for Merchant Ships. 


Semiannual 


Special Reports, etc. 


IRPI-H, Frequency Guide for Cperating Personnel. 


TRPL Radio Propagation Handbook, Part 1. 
IRPI-Cl through C61. Reports and papers of the International Radio 
Propagation Conference, 17 April to 5 May 1944. 
IRPI-R. Unscheduled reports. 
Rl. Maximum Usable Frequency Graph Paper. 
R2 and R3. Chsolete. 
Ru, Methods Used by IRPI for the Prediction of Ionosphere 
Characteristics and Maximum Usable Frequencies. 
R5. Criteria for Ionospheric Storminess. 
R6. Experimental studies of ionospheric propagation as applied 
to a navigation system. 
R7. Further studies of ionospheric propagation as applied to 
a navigation system. 
R&, The Prediction of Usable Frequencies over a Path of Short 
or Medium Length, Including the Effects of Es. 
IRPL-T, Reports on Tropospheric Propagation. 
Ti, Radar Cperation and Weather. (Superseded by JANP 101). 
T2, Radio coverage and weather. (Superseded by JANP 102). 


